Effect of antimetabolites and thymidine blockage on the induction of differentiation of HL-60 cells by retinoic acid or 1 alpha,25-dihydroxyvitamin D3.
Induction of differentiation of the HL-60 human promyelocytic leukemia cell line by retinoic acid or 1 alpha,25(OH)2D3 was analyzed under the condition in which cellular DNA synthesis was inhibited by several antimetabolites or blocked by thymidine. The results demonstrate that differentiation occurs in the absence of DNA synthesis and that some inhibitors of DNA synthesis may enhance the differentiation of HL-60 cells by the above inducers. Among the antimetabolites used, the enhancement of induction of differentiation by hydroxyurea was shown to be more effective than that of Ara-C or aphidicolin. The effect of thymidine blockage was similar to that of hydroxyurea. These different effects may be due to the different points at which the cell cycle is blocked by these agents. These results seem to be common in both the differentiation of the granulocytic line induced by retinoic acid and of the macrophage line induced by 1 alpha,25(OH)2D3. The present study also suggests that combination treatment with the inhibitor of DNA synthesis and the inducer of differentiation could be beneficial in the clinical therapy of leukemia. The mode of action of clinical low-dose Ara-C treatment is also discussed.